University of South Carolina

Scholar Commons
Senior Theses

Honors College

Fall 2022

The Impact of Strength Training on Mental Health In Nursing
Students During and Following the COVID-19 Pandemic
Emma Epperly
University of South Carolina

Follow this and additional works at: https://scholarcommons.sc.edu/senior_theses

Recommended Citation
Epperly, Emma, "The Impact of Strength Training on Mental Health In Nursing Students During and
Following the COVID-19 Pandemic" (2022). Senior Theses. 570.
https://scholarcommons.sc.edu/senior_theses/570

This Thesis is brought to you by the Honors College at Scholar Commons. It has been accepted for inclusion in
Senior Theses by an authorized administrator of Scholar Commons. For more information, please contact
digres@mailbox.sc.edu.

THE IMPACT OF STRENGTH TRAINING ON MENTAL HEALTH
IN NURSING STUDENTS DURING AND FOLLOWING THE COVID-19 PANDEMIC
By
Emma Epperly

Submitted in Partial Fulfillment
of the Requirements for
Graduation with Honors from the
South Carolina Honors College

December, 2022

Approved:

Michael D. Wirth, MSPH, PhD, FACE
Director of Thesis

Robin M. Dawson, PhD, RN, CPNP-PC
Second Reader

Steve Lynn, Dean
For South Carolina Honors College

STRENGTH TRAINING & MENTAL HEALTH IN NURSING STUDENTS

1

Abstract
Stress, anxiety, and depression are noticeably prevalent in the nursing student population. There
is a great deal of pressure placed on nursing students for high academic achievement and
performance in the clinical settings. For many nursing students, the coronavirus disease 2019
(COVID-19) pandemic exacerbated existing or created new mental health struggles. Despite the
severity of this problem, there is a great hesitancy for students to seek treatment because of the
stigma around mental health diagnoses. With this in mind, strength training is an effective mode
of exercise for improving symptoms of anxiety and depression, indicating that it would be a
beneficial lifestyle modification for those that suffer from mental health problems. The purpose
of this theory-informed, sequential explanatory mixed methods study was to gauge the
experience of mental health issues amongst University of South Carolina undergraduate nursing
students and the prevalence of exercise as a coping strategy. To understand these topics, nursing
students (n=109) completed a survey and a subset (n=10) of the sample participated in
one-on-one, digitally recorded interviews. The General Anxiety Disorder-7 and Patient Health
Questionnaire-9 assessed the level of anxiety and depressive symptoms in the sample,
respectively. Additional questions were asked about the impact of nursing school and the
COVID-19 pandemic on their levels of anxiety and depression. The participants reported what
type of exercise they engage in; participants that engage in strength training were asked whether
it has an impact on their mental health. To assess the relationship between type of exercise and
anxiety and depressive symptoms, correlation, analysis of variance, and t-tests were used. The
qualitative interviews were transcribed, coded for themes, and organized by constructs of the
Theoretical Domains Framework (TDF). Upon completion, the results of the study revealed that
engagement in strength training exercise is statistically significantly (p<0.05) associated with
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lower PHQ-9 scores indicating lower depressive symptoms compared to those who do not
strength train. Qualitative results revealed that the most prevalent TDF domains were social
influences, environmental context, emotions and beliefs about consequences. Nursing students
that engaged in strength training felt as if they were able to focus and be more productive in
school as a result of their exercise regimen. The interviews supported the hypothesis that strength
training assists in improving mental health. The findings of both the quantitative and qualitative
components of research indicate that it may benefit this population to utilize strength training as
a supplemental treatment for depression and anxiety.

Keywords: Nursing students, mental health, anxiety, depression, strength training, exercise,
COVID-19
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Introduction
Anxiety disorders affect upwards of 40 million adults in the United States, making it the
most prevalent mental illness in the country (Anxiety and Depression Association of America
[ADAA], n.d.). Generalized Anxiety Disorder (GAD), a common anxiety disorder, is
characterized by chronic worry about everyday life, difficulty concentrating on tasks, and
physical symptoms including headache, difficulty sleeping, and nausea (National Institute of
Mental Health, n.d.). Depression is the leading cause of disability in the U.S., with more than
16.1 million adults affected each year (ADAA, n.d.). Depressive disorder can cause symptoms
such as lack of interest in activities, changes in sleeping and eating patterns, hopelessness, and
suicidal thoughts (National Institute of Mental Health, n.d.). Individuals working in healthcare or
receiving education to enter the field are no exception to these mental health struggles. In fact,
numerous studies (Savitsky, 2020; Bai, 2021; Chouhan, 2021) that surveyed the mental health of
nursing students have supported that the proportion of those in the nursing profession that suffer
from mental illness is much higher than the general population.
Nursing school is an anxiety-provoking experience for the majority of students that
choose to endure it (Bai et al., 2021). Nursing students often have high expectations for their
academic and clinical performance, which can lead to feelings of self-doubt (Halsted & Hart,
2021). In fact, nursing students have been found to have a higher incidence of anxiety and
depression when compared to other disciplines (Savitsky, 2020). Not only do mental health
struggles take a toll on the individual nurse or nursing student, but they also have ripple effects
that extend to their patients, patient’s families, coworkers, fellow students, and loved ones
(Halsted & Hart, 2021). Since nurses have an essential role in caring for others, there is a stigma
around struggling with mental health disorders in this population (Søvold et al., 2021). There is a
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significant complication associated with this stigma; individuals will experience more intense
effects on their mental wellbeing and increased physical manifestations the longer they deny
themselves treatment for the illness (Dell'Osso et al., 2013). Symptoms of poor mental health,
such as lack of sleep and difficulty concentrating, can also interfere with the job that is required
of nurses, leading to deficits in the quality of care provided to patients.
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that caused
coronavirus disease 2019 (COVID-19) has created an abundance of health consequences and
strain on the healthcare system. Interestingly, studies have shown that there are various
neurological impacts of COVID-19, including depression and anxiety (Lopez-Leon et al., 2021).
Not only does the disease itself cause long-lasting health problems, but the pandemic as a whole
had strong negative impacts on society. Especially during 2020, government-enforced lockdowns
and quarantines drastically restricted socialization. Healthcare employees have been profoundly
impacted as the healthcare system was overwhelmed by the pandemic (Laughlin et al., 2021).
Many nurses began to suffer from cumulative grief and burnout as thousands of patients died
from COVID-19 (Gee et al., 2022). Students who are studying and training to fill these jobs have
also endured numerous consequences of COVID-19. When schools were shut down for
in-person teaching, clinical rotations for nursing students were also canceled, hindering the
learning experience (Bai et al., 2021). As schools reopened for in-person learning, nursing
students feared returning to the clinical setting and being able to provide effective care (Bai et
al., 2021). Since returning to clinical sites, nursing students have interacted frequently with
vulnerable populations that could be severely affected by an infection with COVID-19 as well as
with infected populations that could pass the virus on to the nursing students; this often led to
increased feelings of anxiety and depression in the nursing student population (Savitsky, 2020).
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Amidst the mental health struggles that nursing school and living through a pandemic
trigger, it is necessary that individuals find mechanisms to cope with anxiety, depression, and
stress. Treatment for anxiety and depression includes, but is not limited to, pharmacological
treatment, cognitive behavioral therapy (CBT), and interpersonal therapy (ADAA, n.d.). There is
growing research that supports physical activity as a complementary therapy to improve mental
health functioning. Smith & Merwin (2021) highlighted exercise for its ability to improve mental
wellbeing through neurobiological mechanisms and behavioral mechanisms. Exercise has been
associated with improvements in connectivity within the brain structures as well as
improvements in regulation of the “happy hormones,” dopamine, serotonin, and norepinephrine,
which are neurotransmitters negatively affected by depression. Moreover, the behavioral
incentives (e.g. improving health, achieving personal goals, engaging in a rewarding activity),
subsequently increase self-efficacy and self-confidence (Smith & Merwin, 2021). Exercise,
specifically high intensity and resistance training (also known as strength training [ST]), has the
ability to increase a person’s tolerance to arousal and physiological stress (Smith & Merwin,
2021). The stress that is stimulated by exercise in a controlled environment is typically harmless,
so it is possible that the individual can train themselves to become accustomed and better
equipped to deal with stressful conditions in other contexts (Smith & Merwin, 2021). Further,
when engaging in strength training exercise, it is important to utilize controlled breathing and
mind-muscle connection. Both of these techniques may benefit an individual when handling real
world, anxiety-provoking situations. A relatively limited amount of research has been conducted
on the relationship between strength training exercise and mental health when compared to that
of cardiovascular exercise. However, existing research on this topic strongly indicates that
engagement in strength training exercise reduces the severity of depressive symptoms (Gordon et
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al., 2018). Additionally, anxiety was found to have a dose-response effect, meaning those that
participated in the strength training intervention for a longer time period experienced greater
relief from anxiety symptoms (Gordon et al., 2020).
Nursing students have multiple stressors, such as course load and exposure to ill patients,
that can increase their experience of anxiety and depressive symptoms. The COVID-19
pandemic has created another stressor for this population in recent years. The aim of this
research was to explore the experiences that nursing students report in regard to their mental
health and whether their engagement in strength training exercise, or lack thereof, has an impact
on their mental health. It was hypothesized that the use of strength training as an adjunct mental
health improvement method would assist in decreasing feelings of anxiety and depression in this
population compared to an absence of exercise engagement or engagement in only
cardiovascular exercise.
Method
Study Population and Design. A sequential explanatory mixed methods study was
conducted among University of South Carolina (UofSC) nursing students. This type of study
involves first collecting quantitative data followed by qualitative data collection, allowing for
analysis of all aspects of the research question (Ivankova et al., 2006). The quantitative survey
was created using Google Forms and sent to UofSC College of Nursing’s Academic Affairs
System Manager, who disseminated the survey to all lower division and upper division
undergraduate nursing students via email. Lower division encompasses students in their
freshman and sophomore year taking prerequisite nursing courses. Acceptance to upper division
is based on academic qualifications and requires students to submit an application during their
sophomore year. Upper division courses, which are completed during junior and senior year, are
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nursing specific and involve clinical experience. Participation in the survey was optional.
Recruitment for participation in the qualitative portion was included in the survey. If willing,
participants were asked to provide a personal email to be contacted about completing an
interview related to the topics covered in the quantitative survey.
Figure 1
Sequential Explanatory Mixed Methods Design

GAD-7 and PHQ-9. The quantitative survey included the General Anxiety Disorder-7
(GAD-7) and Patient Health Questionnaire-9 (PHQ-9) (Spitzer et al., 1999). Together, these tests
are referred to as the Patient Health Questionnaire Anxiety and Depression Scale (PHQ-ADS).
The GAD-7 contains 7 items that are self-scored by the participant (or patient in the clinical
setting) using a Likert-type scale of answers based on the symptoms experienced in the previous
two weeks. The options include 0 (“not at all”), 1 (“several days”), 2 (“more than half the days”),
and 3 (“nearly every day”), which are totaled for a result from 0 to 21. The score (numeric total
of all responses) an individual receives indicates the severity of anxiety. Based on GAD-7
scoring (Sapra, 2020), the participants were identified as having minimal, mild, moderate, or
severe anxiety, using the ranges 0-4, 5-9, 10-14, and 15 or greater, respectively. The PHQ-9
includes 9 items that represent the diagnostic criteria for Major Depressive Disorder (MDD)
based on the Diagnostic and Statistical Manual of Mental Disorders (DSM-5). Similarly to the
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GAD-7, participants respond based on the frequency of symptoms experienced in the previous
two weeks and the items are scored using the same Likert scale. The PHQ-9 can be scored from
0 to 27 for severity or categorically to identify MDD or other depressive disorders (Kroenke et
al., 2016). Based on PHQ-9 scoring (Kroenke, 2001), the participants were grouped into mild,
moderate, moderately severe, or severe categories using the respective ranges of 5-9, 10-14,
15-19, and 20 or greater. A score below five is identified as no or minimal depression severity.
To utilize the PHQ-ADS, the GAD-7 and PHQ-9 scores are totaled (for a result range of 0 to 48)
to cohesively quantify the anxiety and depression scores for the participants.
Demographics & Circumstantial Nursing School Questions. The participants were asked
demographic questions, including year in school and gender. The survey also included several
non-standardized statements, from now on referred to as Circumstantial Nursing School (CNS)
questions, which had Likert scale answer choices: strongly disagree (1), disagree (2), neutral (3),
agree (4), and strongly agree (5). The statements were: “Feelings of anxiety and depression have
increased as a result of nursing school,” “I experience feelings of anxiety and stress about
success in school and/or clinical experience,” “The COVID-19 pandemic has increased my
feelings of anxiety and depression,” and “My academic success has been affected by the
COVID-19 pandemic.” The responses to the CNS questions were divided into disagree (1 and 2),
neutral (3), and agree (4 and 5).
Exercise Engagement. Further questions were asked if the participant engaged in regular
physical exercise. Participants reported the type of physical activity and frequency of
engagement. For the purpose of analysis, those that did only ST and those that did both ST and
cardiovascular (CV) exercise were put into one group. Subsequently, the three exercise groups
used for analysis were only ST or both ST and CV (1), only CV (2), and none (3). Additional
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questions were required regarding the perceived impact of ST on mental health if the participant
engaged in that mode of exercise, which included: “Strength training has helped me manage
feelings of stress, anxiety, and depression,” “Strength training has helped with my mental health
during the COVID-19 pandemic,” and “Strength training has improved my confidence.” These
were answered using the same Likert scale mentioned in the previous section.
Statistical analysis. Analysis was conducted using Microsoft Excel. The sample
characteristics, PHQ-9 and GAD-7 results, CNS questions, exercise engagement, and ST impact
on mental health questions were described using frequencies and percentages or means and
standard deviations where necessary. Pearson correlations were conducted between the PHQ-9
and the GAD-7. For the PHQ-ADS, as well as each measure separately, as the outcomes,
ANOVAs were used to examine the association with exercise engagement groups. Pairwise
comparisons using t-tests were used to examine the difference between the three categories of
exercise engagement. Additionally, ANOVAs were conducted with the CNS questions as the
independent variable and the PHQ-ADS as the dependent variable. An alpha level of 0.05 and
confidence level of 95% was used for all statistical tests.
Qualitative interview design. The interviewees met the interviewer, EE, in the UofSC
College of Nursing building. The interview was recorded using an iPhone and notes were
recorded while the questions were answered by the interviewee. The questions allowed for
open-ended responses from the interviewee about their experience and thoughts about nursing
school, their exposure to mental health struggles in college, and engagement in exercise, if
applicable. If they reported engaging in exercise, further questions were asked about the modes
of exercise used and about the impact on their mental health. The interview questions are
included in Appendix (Letter). The interviews were transcribed and coded, both line-by-line and

STRENGTH TRAINING & MENTAL HEALTH IN NURSING STUDENTS

11

inductively using the Theoretical Domains Framework (TDF). The TDF is an integrated
framework that was created to understand health behaviors but has evolved to assist in more
general analysis of facilitators and barriers to behavior change (Atkins et al., 2017). The version
used in this study includes 14 domains and 84 theoretical constructs, the former of which was
used to organize relevant participant quotes based on the aspect of behavior change depicted.
Data Integration. In the following results section, the quantitative data is depicted for
each domain, then reinforced with qualitative data.
Results
Quantitative Demographics. The survey had 109 respondents, all of which were current
UofSC nursing students at the time of the study. Of these participants, 92.7% identified as
female, 6.4% identified as male, and 0.9% identified as non-binary. Freshman students
comprised 28.4% of the participants, sophomores comprised 24.8%, juniors comprised 33%, and
seniors comprised 13.8%. In regard to exercise engagement, seven participants engaged in only
strength training (ST), 42 engaged in ST and cardiovascular (CV) exercise, and 33 engaged in
only CV exercise. Therefore, group 1 (only ST or ST and CV) contained 49 participants, group 2
(only CV) contained 33 participants, and group 3 (no exercise) contained 27 participants. Of the
participants that engaged in exercise, 11.9% exercised once per week, 20.2% exercised twice per
week, 17.4% exercised three times per week, 5.5% exercised four times per week, 4.6%
exercised five times per week, and 0.9% exercised six times per week.
Qualitative Demographics. Interview participants included 1 (10%) freshman student, 1
(10%) sophomore student, 5 (50%) junior students, and 3 (30%) senior students. There was one
male interviewee. Three of the participants engaged in CV exercise, 2 engaged in only ST, 2
engaged in both ST and CV exercise, and 3 did not engage in exercise.
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Table 1
Interviewee Demographics
Participant
number

Year

Exercise Method

1

Freshman

Cardiovascular exercise (running)

2

Junior

Cardiovascular exercise (running)

3

Sophomore

Walking to class

4

Junior

Cardiovascular exercise (walking)
and strength training

5

Junior

Cardiovascular exercise (dance)

6

Junior

Strength training

7

Junior

Walking to class and work

8

Senior

Strength training

9

Senior

Cardiovascular exercise
(walking/running) and strength
training

10

Senior

Currently none
Previous cardiovascular exercise
and strength training

Utilization of Framework. The domains of the TDF that prevailed as most important in
the context of this research were social influences, environmental context, emotions, and beliefs
about consequences. The TDF defines each of these domains as follows: “Social influences” are
“those interpersonal processes that can cause individuals to change their thoughts, feelings, or
behaviours;” “Environmental context” is “circumstances of a person’s situation or environment
that discourages or encourages the development of skills and abilities, independence, social
competence, and adaptive behaviour;” “Emotions” is described as “a complex reaction pattern,
involving experiential, behavioural, and physiological elements, by which an individual attempts
to deal with a personally significant matter or event;” and “Beliefs about consequences” is
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“acceptance of the truth, reality, or validity about the outcomes of a behaviour in a given
situation” (Lipworth et al., 2013).
Social Influences Domain. The qualitative survey indicated that 51.8% of participants
agreed that the COVID-19 pandemic increased their feelings of anxiety and/or depression.
Participant 5 described her experience with the isolation of COVID-19 saying, “I think it made it
tough, especially to connect with my classmates… I felt really disconnected from my
classmates… So it was challenging just finding people to connect with and finding people to
empathize with.” She described how the time spent away from in-person classes during
COVID-19 lockdown had a great impact on her relationships with classmates. Upon reflection,
she also mentioned that she felt isolated from “people who probably could have encouraged me
and helped me through understanding what it means to be in nursing school and understanding
the change of performance, I guess, between high school and college… it was really isolating
being at home all day just like doing classes by myself and doing my schoolwork by myself and,
like, figuring out what that looked like, by myself.” The lack of peer support experienced during
COVID-19 made it more challenging for her to adjust to the rigor of nursing school, which had
negative effects on her mental health, evidenced by the statement, “I think the isolating part of
COVID was like a huge factor in the anxiety that I was feeling about school.” Another social
challenge that was reported by several interviewees was the difference between the workload of
nursing classes compared to their friends from other majors. Participant 1 stated, “I'm always
doing work compared to my friends who are like sports entertainment majors, there's a lot more.”
Participant 3 reflected, “I can't go out and have a good time because I'm just thinking the whole
time. I'm like, oh, I need to be studying for this. Or, oh, I need to be working on this.” Nursing
students are rightfully invested in academic success, but oftentimes they will not allow
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themselves to spend time with friends or, if they do participate, they have guilt about not
spending that time on their studies.
Environmental Context Domain. The majority of the survey participants (53.2%) strongly
agreed that feelings of anxiety and depression have increased as a result of nursing school.
Additionally, approximately two thirds (67.9%) of the participants strongly agree that they
experience feelings of anxiety and stress about success in school and clinical experiences,
whereas only one participant disagreed with this statement. Further, 51.8% of participants agreed
that the COVID-19 pandemic increased their feelings of anxiety and/or depression. The
environmental context during COVID-19 lockdown transformed the way all students had to
learn. For nursing students, this change meant an extensive course load would be more
self-taught than ever before. In fact, 56.9% of the survey participants agreed that their academic
success was impacted by the COVID-19 pandemic.
Table 2
Responses to Circumstantial Nursing School Questions
Feelings of anxiety and I experience feelings of
The COVID-19
depression have
anxiety and stress about pandemic has increased My academic success has
increased as a result of success in school and/or my feelings of anxiety
been affected by the
nursing school
clinical experience
and depression
COVID-19 pandemic
1 (strongly
disagree)

5 (4.6%)

0 (0%)

8 (7.4%)

13 (11.9%)

2 (disagree)

3 (2.8%)

1 (0.9%)

21 (19.4%)

9 (8.3%)

3 (neutral)

20 (18.3%)

7 (6.4%)

23 (21.3%)

25 (22.9%)

4 (agree)

23 (21.1%)

27 (24.8%)

31 (28.7%)

29 (26.6%)

5 (strongly
agree)

58 (53.2%)

74 (67.9%)

25 (23.1%)

33 (30.3%)

To confirm these findings, the PHQ-ADS results were analyzed in conjunction with the CNS
questions. There was a statistically significant difference in PHQ-ADS scores between the
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disagree, neutral, and agree categories for three of the four CNS questions. Individuals that
agreed with the statement that feelings of anxiety and depression had increased as a result of
nursing school had significantly higher PHQ-ADS scores, (F(2, 106) = 7.86, p < 0.05).
Individuals that agreed to having anxiety about academic/clinical success had significantly
higher PHQ-ADS scores, (F(2, 106) = 3.43, p < 0.05). Individuals that agreed with the statement
that COVID-19 increased their feelings of anxiety and depression had significantly higher
PHQ-ADS scores, (F(2, 106) = 4.04, p < 0.05, Table 2). However, the statement regarding the
impact of COVID-19 on academic performance resulted in a non-statistically significant
relationship with the PHQ-ADS scores, F(2, 106) = 2.87, p = 0.06; although results may have
clinical significance. These results are outlined in Table 3.
Table 3
Circumstantial Nursing School Questions
PHQ-ADS

ANOVA
p-value

Feelings of anxiety and depression have increased
as a result of nursing school
Disagree

17.6 ± 9.5

Neutral

20.7 ± 10.2

Agree

29.2 ± 11.3

<0.01a

I experience feelings of anxiety about success in
school and/or clinical experience
Disagree

32

Neutral

16 ± 10.8

Agree

27.5 ± 11.4

0.04a

The COVID-19 pandemic has increased my
feelings of anxiety and depression
Disagree

22.2 ± 11.6

0.02a
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26.1 ± 11.6

Agree

29.5 ± 11.1
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My academic success has been affected by the
COVID-19 pandemic
Disagree

21.9 ± 11.9

Neutral

26.6 ± 10.0

Agree

28.7 ± 11.9

0.06

Participant 5 explained the internal conflict she has experienced throughout college by saying,
“Are my grades good enough? Am I going to pass nursing school? Am I going to make grades
that will help me get into grad school? I think that has been a large contributor to why I felt more
anxiety being in college.” The majority of the interviewees reflected similarly on the pressure
they feel to perform well in nursing school. The impact of the COVID-19 pandemic on mental
health is notably explained by participant 7, “COVID quarantine I was in the worst place
mentally I had ever been in my entire life. I cannot emphasize how horribly that impacted me.
Um, God that was literally the worst ever and I'm trying to make up for it since that summer
passed, but yeah.” Participant 4 reflected on the change in learning format brought about by the
COVID-19 pandemic by saying, “There are some things that could have been covered more in
depth if we were in regular in-person lecture.” Further, participant 9 stated, “Trying to learn
pathology and microbiology online in my bedroom was just very repetitive and unhealthy. And I
feel like I could have done much better in those classes.” It is evident that the majority of
interviewees found it challenging to adjust to an altered living and learning environment during
COVID-19. In terms of exercise, the environmental factor that became clear throughout the
interview process was the individuals’ proximity to a gym facility. Interviewees that had a gym
at their apartment complex or lived on campus had more of a reason to exercise because the
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means were relatively close. Participant 8 reported that they exercised at the gym on campus, but
brought up the point that, “if I lived off campus, it would probably be too much of a hassle to
make it there.” This indicates a significant environmental barrier to exercise in the college
student population.
Emotions Domain. Based on GAD-7 scoring, 5.5% of the participants fell into the
minimal anxiety category, 5.6% fell into the mild anxiety category, 29.4% fell into the moderate
anxiety category, and 49.5% fell into the severe anxiety category. According to PHQ-9 scoring,
15.6% of the participants were identified as having no depressive symptoms. The remaining
participants were categorized as: 19.3% having mild depressive symptoms, 23.9% having
moderate depressive symptoms, 22.9% having moderately severe depressive symptoms, and
18.4% having severe depressive symptoms. Participant 10 expressed, “I did not have anxiety or
depression before my college years, I didn't even know what anxiety encompassed. I didn't know
what it felt like to be depressed or to have panic attacks. Then after coming to my undergrad
years, it hit me like a whirlwind. I now have experienced all of those things.” He depicts the
experience of mental health struggles brought about by college. The majority of interviewees
believed that college, and specifically nursing school, brought about their anxiety and/or
depression or exacerbated these conditions that were previously present. Through analysis of the
depression and anxiety questionnaires, it became apparent that there was a relationship between
engagement in exercise and severity of depression. The average PHQ-9 score for group 1 (only
ST or ST and CV) was 11.7 (SD = 7.6), while the averages for group 2 (only CV exercise) and 3
(no exercise) were 13.9 (SD = 6.8) and 14.4 (SD = 6), respectively. The GAD-7 score averages
were 12.9 for group 1, 14.8 for group 2, and 14.1 for group 3. Furthermore, the PHQ-ADS
scoring resulted in an average score of 24.6 (SD = 12.8) for group 1, 28.7 (SD = 11) for group 2,
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and 28.5 (SD = 9.9) for group 3. As evidenced in Table 4, results indicate a significantly lower
PHQ-9 score amongst group 1 (M = 11.7, SD = 7.6) compared to group 3 (M = 14.4, SD = 6.0),
(t(65) = -1.71, p = 0.046).
Table 4
Mental Health Questionnaires & Exercise Engagement

a

PHQ-9

ANOVA
p-value

GAD-7

ANOVA
p-value

PHQ-ADS

ANOVA
p-value

Both

11.7 ± 7.6a

0.19

12.9 ± 5.8

0.29

24.6 ± 12.8

0.21

Cardio

13.9 ± 6.8

14.8 ± 4.8

28.7 ± 11.0

None

14.4 ± 6.0

14.1 ± 4.6

28.5 ± 9.9

represents a statistically significant difference (p<0.05) between both and none

Beliefs About Consequences Domain. The beliefs about consequences domain included
participants’ beliefs about the results of their academic success and the results of their
engagement in exercise. Participant 7 explained, “some parts are more stressful than others.
Some weeks I do feel like I have more control over like, like my assignments, but I feel like it
goes in surges where you have more work and then less work. So obviously I get stressed out at
times and if I don't do well on an exam, that's not good, but I feel like overall, it hasn't been too
bad on my mental health. As long as I'm doing well, if I'm doing poorly, then it's horrible.” This
fear of failure as a consequence is common amongst all nursing students interviewed for this
study and, for some, was a barrier to exercise engagement. Conversely, other participants
reported that their engagement in exercise increased their productivity during study time. The
majority of participants that engage in ST exercise, whether exclusively or with CV exercise,
agreed that ST exercise helped support their mental wellbeing. ANOVA revealed non-significant
relationships between each of these questions and the corresponding PHQ-ADS score for each
participant that did ST exercise.
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Table 5
Strength Training Questions
Strength training has helped me manage feelings of stress, anxiety, and depression
Total

PHQ-ADS

ANOVA p-value

Disagree

3 (6.12%)

26.7 ± 13.6

0.28

Neutral

11 (22.45%)

29.8 ± 12.7

Agree

35 (71.43%)

22.8 ± 12.7

Strength training has helped with my mental health during the COVID-19 pandemic
Disagree

6 (12.24%)

25.5 ± 17.8

Neutral

9 (18.37%)

29.2 ± 6.6

Agree

34 (69.39%)

23.3 ±13.2

0.47

Strength training has improved my confidence
Disagree

3 (6.12%)

25.3 ± 16

Neutral

8 (16.33%)

26 ± 10.6

Agree

38 (77.56%)

24.3 ± 13.3

0.94

Participant 8, who engages in strength training exercise, stated, “But during those times when I
didn't exercise as frequently, I found that even though I was studying or I had a higher volume or
time of studying, I wasn't being as productive because I wasn't having that time each day to clear
my mind.” When they were able to reflect upon the difference between times they included
strength training in their routine versus when they did not, they recognized that whenever they
were taking the time to include strength training in their day, they were more efficient during
study sessions. This sentiment was expanded upon by Participant 6, “I wish I had more time for
it. Because it's really ‘me time’ I guess. Like, I'm not thinking about school, I'm not really
thinking about anything. It's a way to be fully present… If I don't do it, my mental health
definitely declines. It's kind of like, I don't notice the difference when I do it, but when I don't do
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it, I notice a difference.” Interviewees that included strength training believed that the
consequence of taking time for themselves to exercise was increased self-efficacy and resulted in
more productive study time.
Discussion
This study of UofSC nursing students further confirms research conducted on other
university campuses regarding the severity of the mental health dilemma amongst nursing
students, which has undoubtedly been impacted by the COVID-19 pandemic. For example,
research completed by Chouhan and colleagues (2021) at several colleges in India found that
depression was present in 36.8%, anxiety was present in 49.3%, and stress was present in 35.0%
of the participants. When compared to the 9.5% of adults in the general population that suffer
from a depressive disorder and the 18% that have an anxiety disorder, it is clear that the nursing
student population is more likely to have a mental health concern when compared to the
population as a whole.
Additionally, a study conducted in New York City on college students assessed them for
degree and type of mental illnesses that were experienced during COVID-19 lockdown. The
research found that individuals that had more exposure to infection, such as nursing students, and
experienced death of a loved one from infection with COVID-19 were more likely to suffer from
mental illnesses, including anxiety, depression, and post-traumatic stress disorder (PTSD)
(Lopez-Castro et al., 2021). Over 20% of the students included in their study were unable to
receive treatment for their mental health because of financial difficulties or lack of access to
resources (Lopez-Castro et al., 2021). Specifically, lack of access to mental health resources for
nursing students should be a priority for nursing programs to solve.
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This study introduces the element of strength training as an exercise tool, as it has been
found to be beneficial for individuals under stress and with anxiety and/or depression (Smith &
Merwin, 2021). A study completed by Bennie and colleagues identified four exercise criteria:
strength training only, aerobic exercise, both strength training and aerobic exercise, and neither.
The participants reported their exercise as well as completing a depression screening
questionnaire. This research found that engagement in both strength training and aerobic exercise
resulted in the lowest prevalence of depressive symptoms (Bennie et al., 2019). The foundation
of this study is similar to the research conducted here and yielded similar results. Even so,
engagement in strength training exercise is less common than cardiovascular exercise in the
nursing student population, which is mostly composed of females. This suggests that it would be
most beneficial to concentrate growth on areas where there are more gaps in knowledge or
barriers to action. In this case, educating nursing students on strength training would be
advantageous to improving the mental health of this population.
Engaging in physical activity is a relatively inexpensive and easily accessible activity,
especially on a college campus. It is important to mention that these resources were not
accessible during the COVID-19 pandemic and thus prevented many from engaging in exercise.
Even after the COVID-19 pandemic, coursework for nursing school continues to be
time-consuming and is a perceived barrier to traveling to a gym (even if it is close) for many
nursing students. Participants that overcame these barriers and engaged in strength training were
found to have a lower PHQ-9 score and those interviewed reported that strength training had
numerous positive impacts on their academics and mental health. Therefore, it would be
beneficial to educate nursing students on the mental health benefits of strength training exercise
and encourage engagement.
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It became apparent after quantitative data collection was complete that the demographic
information was limited in scope. The survey did not include questions regarding ethnic or racial
background, employment status, income, and marital status. However, at the UofSC College of
Nursing, most nursing students are unmarried, white, females. Most do not have a job, especially
once upper division (i.e., clinical education years) starts due to the time demand of the program.
These items were not deemed definitively necessary when the survey was being created but may
have been useful in analysis of possible confounding variables. Additionally, the survey did not
include questions about the amount of time spent exercising during each session, just the
frequency of exercise per week. Ideally, a question about exercise length would have been
included to reduce the individual variability in time length that people consider to be a full
workout. Furthermore, the questions regarding experiences and emotions during the height of the
COVID-19 pandemic relied partially on the participants memory of past events, which could
have resulted in inaccuracies. Participation in the qualitative interview relied on response to an
additional question in the quantitative survey, which resulted in a limited number of interviewees
and a possible bias for participation by individuals with stronger opinions on the topics of the
research.
The findings of this study support existing research on the topic of mental health in
nursing students but adds the element of strength training that has not been extensively studied in
this population. Further research could be conducted using an experimental design on a sample
of nursing students. Initial data would be collected on mental health status using the PHQ-9 and
GAD-7 questionnaires on the entire participant group. The participants would be divided into a
treatment group, which completes a strength training program for a certain number of weeks, and
a control group that does not engage in strength training exercise. Post intervention, the
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participants would again respond to the questionnaires. This controlled environment would
reduce confounding variables.
In summary, nursing students bear a great deal of stress, which was amplified by the
COVID-19 pandemic. This led to an increased incidence of anxiety and depression in this
population. In many cases, it is challenging for students to receive support for their mental health
because of the stigma that exists around these illnesses and difficulty accessing treatment. It is
crucial that seeking treatment is normalized and students are educated on the various treatment
methods that can be used in conjunction to help individuals deal with and overcome anxiety or
depression. The literature indicates that there is a relationship between improved mental health
and engagement in strength training exercise. For this reason, increasing awareness within the
nursing student population could facilitate improvement of mental health in this population.
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Appendix A
Data Integration
Data Integration Table
92.7% agreed that they experience feelings of anxiety
and stress about success in school and/or clinical
experience
74.3% agreed that their feelings of anxiety and
depression have increased as a result of nursing school

“I definitely have been a lot more anxious since coming
to college.” (Participant 5)
“I did not have anxiety or depression before my college
years, I didn't even know what anxiety encompassed. I
didn't know what it felt like to be depressed or to have
panic attacks… I now have experienced all of those
things.” (Participant 10)

51.8% agreed that the COVID-19 pandemic has
increased my feelings of anxiety and depression

“I've always been a very anxious person. And I think,
like, COVID-19 exacerbated, like feelings of like,
hopelessness… it was rough, just being stuck in my
little apartment.” (Participant 6)
“COVID quarantine I was in the worst place mentally I
had ever been in my entire life. I cannot emphasize
how horribly that impacted me.” (Participant 7)
“I didn’t recognize my anxiety as anxiety but once
COVID started I have had a lot of health anxiety
among other types, but the biggest thing is being
anxious about getting COVID and mostly about giving
it to patients and other people around me that I care
about.” (Participant 9)

56.9% agreed that their academic success has been
affected by the COVID-19 pandemic

“Moving from in person classes my entire life to then
switching to online class, a full online class workload is
a shock. And it's very difficult to keep up with things
when you're at the comfort of your own home. Also,
worrying about whether or not you have COVID or not
getting tested every so often. You know, being mindful
of where you're going and who you're going with. On
top of trying to do a full class workload at home is very
difficult.” (Participant 10)

71.43% of strength training exercisers agree that
strength training has helped them manage feelings of
stress, anxiety, and depression

“I think it releases a lot of tension and I think overall,
people are just like, healthier and more balanced when
they are like living a healthy lifestyle and like getting
their hormones circulating and releasing like cortisol. I
think things like that are really important and having
that like routine, and that discipline helps to work out
the anxiety that I feel about school. And also just gives
me time to like completely shift my focus off of
school.” (Participant 5)
“It's a way to be fully present. And like in tune with my
body, it's definitely something I have to do. Because if I
don't do it, like, my mental health definitely declines.
It's kind of like, I don't notice the difference. What a
difference when I do it, but when I don't do it, I notice a

STRENGTH TRAINING & MENTAL HEALTH IN NURSING STUDENTS

30

difference.” (Participant 6)
“I would say that exercise has been one of the main
things that keeps me going during hard times.”
(Participant 8)
“It's a me time and it's a time for me to breathe and not
focus on school and, or anything else that's going on in
my life. But it's also like a time to kind of let that out
like physically, it feels good to me just to like, let anger
out by exercising and get that energy out, get that
anxiety out especially because I sometimes have like
physical manifestations of anxiety like shaking or like
high heart rate and the physical exertion really helps
with that too and helps to calm that down.” (Participant
8)
77.56% of strength training exercisers agree that
strength training has improved their confidence

“I definitely felt better about myself. When I was going
and working out whether because I wanted to or
because I had to.” (Participant 3)
“I just enjoy feeling strong. I definitely think it's
empowering as a woman to be weightlifting. It
certainly helps with body image.” (Participant 6)

Appendix B
Survey Questions
Question/statement

Answer choices

I am a University of South Carolina Nursing Student

Yes, No

Year of nursing school

Freshman, Sophomore, Junior, Senior

Gender

Female, Male, Transgender, Non-binary, Prefer
not to say

In the past two weeks, have you been bothered by any of the following problems
The following questions are derived from the GAD-7 and PHQ-9
Feeling nervous, anxious, or on edge
Not being able to stop or control worrying
Worrying too much about different things
Trouble relaxing
Being so restless that it’s hard to sit still
Becoming easily annoyed or irritable

0= not at all; 1= several days; 2= more than half
of the days; 3=nearly every day
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Answer choices

Feeling afraid as if something awful might happen
Little interest or pleasure in doing things
Feeling down, depressed, or hopeless
Trouble falling or staying asleep, or sleeping too much
Feeling tired or having little energy
Poor appetite or overeating
Feeling bad about yourself -- or that you are a failure or have
let yourself or you family down
Trouble concentrating on things, such as reading the newspaper
or watching television
Moving or speaking so slowly that other people could have
noticed. Or the opposite -- being so fidgety or restless that you
have been moving around a lot more than usual
Thoughts that you would be better off dead, or of hurting
yourself in some way
Answer the following questions in regard to your experience in nursing school
Feelings of anxiety and depression have increased as a result of
nursing school

1= strongly disagree; 2= disagree; 3= neutral; 4=
agree; 5= strongly agree

I experience feelings of anxiety and stress about success in
school and/or clinical experience
The COVID-19 pandemic has increased my feelings of anxiety
and depression
My academic success has been affected the COVID-19
pandemic
Do you engage in exercise?

Yes, No

What type of exercise activity do you engage in?

Not applicable, Strength training exercise,
Cardiovascular exercise, Both strength training
and cardiovascular exercise, Other

If you engage in strength training, how frequently?

Not applicable, Once per week, Twice per week,
Three times per week, Four times per week, Five
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Answer choices
times per week, Six times per week, Seven times
per week

Strength training has helped me manage feelings of stress,
anxiety, and depression

1= strongly disagree; 2= disagree; 3= neutral; 4=
agree; 5= strongly agree

Strength training has helped with my mental health during the
COVID-19 pandemic
Strength training has improved my confidence
Would you be willing to complete an interview related to the
topics covered in this survey? If so, please provide an email
where I can reach out to you to schedule an interview!

(Short answer response)

Appendix C
Interview Questions
What is your year in school?
How has your experience in nursing school been so far?
What are your thoughts on the rigor of the nursing curriculum?
How has the COVID-19 pandemic affected your school experience? (class formatting, class
performance, social interaction, etc.)
Have you struggled with anxiety or depression during your college years?
In what way did your course load and the COVID-19 pandemic impact your mental health?
If you engage in exercise, what kind?
How has that exercise impacted your mental health?
Have you been able to use that exercise as a way to cope with anxiety/depression related to
school stressors and the COVID-19 pandemic?
Are there any other questions that I did not ask or comments that you would like to add?

